Abstract -The peculiar characteristics of the mode coupling between standard dielectric waveguides and waveguides formed by a material with negative index of refraction are presented in this talk. Some of our theoretical results, describing the anti-directional (antiparallel) nature of such coupling, are shown for the case of the two-parallelslab geometry. In the present work, we study the electromagnetic mode coupling between layers of DNG and DPS materials. In order to understand the physics behind the phenomenon, we analyze the two-parallel-slab geometry (see Fig. I ), tint using a rigorous exact approach and then using the perturbation theory for when the slab waveguides are not too close to each other. Our analysis shows that the mode coupling between DNG and DPS layers exhibits anomalous characteristics for what concerns the direction of power coupling. This effect is related to the fact that in a DNG slab the direction of the real part of the Poynting vector of a guided mode is antiparallel with the direction of phase flow of that mode, contraly to the case of guided modes in a standard DPS layer. Boundary conditions enforce the phase flow direction to be the same in the two slabs, and thus when a DNG slab is in proximity of a parallel slab made of a conventional material (i.e., a DPS medium), the power coupling is anti-directional (i.e., antiparallel).
STATEMENT OF THE PROBLEM
The concept of composite materials possessing negative permittivity and permeability at certain frequencies has recently attained considerable attention and interest [I] . In the present work, we study the electromagnetic mode coupling between layers of DNG and DPS materials. In order to understand the physics behind the phenomenon, we analyze the two-parallel-slab geometry (see Fig. I ), tint using a rigorous exact approach and then using the perturbation theory for when the slab waveguides are not too close to each other. Our analysis shows that the mode coupling between DNG and DPS layers exhibits anomalous characteristics for what concerns the direction of power coupling. This effect is related to the fact that in a DNG slab the direction of the real part of the Poynting vector of a guided mode is antiparallel with the direction of phase flow of that mode, contraly to the case of guided modes in a standard DPS layer. Boundary conditions enforce the phase flow direction to be the same in the two slabs, and thus when a DNG slab is in proximity of a parallel slab made of a conventional material (i.e., a DPS medium), the power coupling is anti-directional (i.e., antiparallel).
In this talk, we will first give a brief review of electromagnetic properties of DNG media and their waveguiding properties, and then will present the results of our theoretical studies on mode coupling. We will then mention physical intuitions and insights into our findings. pp. 509-514, 1968 . (In Russian, Usp. Fiz. Nauk, vol. 92, pp. 517-526, 1967 
